A 3-year study of waterfowl production was made on 124 artificial reservoirs in 3 sections of eastern Montana during the summers of 1949 1950 and 1951. Twelve reservoirs were selected for concentrated studies in 1951. Data were gathered concerning the vegetative and physical characteristics of the reservoirs. Spring aerial waterfowl censuses, ground, and brood counts were made all 3 years; nesting studies and territorial pair counts the last 2 years. Observations showed that 12 species of waterfowl used the reservoirs but only 7 produced broods: mallard, gadwall, baldpate, pintail, green-winged teal, blue-winged teal and shoveller. Waterfowl usage and brood production were evaluated in relation to size, vegetative type and age. Size was shown to be the most important factor influencing each. Vegetation had a lesser effect, and age very little if any. Ihe importance of the reservoirs in relation to waterfowl production in eastern Montana was stressed. Areas formerly with very little water habitat are now producing considerable numbers of waterfowl.
INTRODUCTION

An a tte m p t i s b e in g made t o e v a lu a t e w a te r fo w l p r o d u c tio n on th e s e a r e a s i n e a s t e r n M ontana. In th e s p r in g o f 19U9, th r e e tr e n d a r e a s i n 3 c o u n tie s ( M u s s e ls h e ll, C a rter and McCone) c o n t a in in g a b o u t 50 ponds ea ch w ere s e l e c t e d b y p e r s o n n e l o f th e m i d l i f e R e s t o r a t io n D iv is io n o f Montana
F is h and Game D epartm ent and th e M isso u r i R iv e r B a sin S t u d i e s , B i l l i n g s ,
Montana, a s b e in g r e p r e s e n t a t iv e f o r s tu d y ( f i g . I ) . D uring th e n e x t 3
summers, th e w r it e r g a th e r e d in fo r m a tio n b etw een May 18 and S e p t . 9(l9U9, Jxme 26 t o S e p t . 9; 1950, May 18 t o Aug. lU; and 1951, May 2U t o Aug. 27) on th e 12U t h a t p ro v ed t o be more o r l e s s perm anent.
Most o f 19U9 was s p e n t l o c a t i n g th e r e s e r v o ir s and c h a r t in g them on a p rep ared map o f ea ch tr e n d a r e a . I n 1950 a t l e a s t 2 v i s i t s , ab o u t 5 w eeks a p a r t , were made t o ea ch r e s e r v o i r . In 1951 th e e n t i r e summer was sp e n t v i s i t i n g ea ch tr e n d a r e a b y c a r a t a p p r o x im a te ly one-m onth i n t e r v a l s . A t l e a s t U v i s i t s were made t o ea c h r e s e r v o i r . T w elv e, U i n ea ch c o u n ty , w ere s e l e c t e d a s b e in g r e p r e s e n t a t iv e o f s i z e s and v e g e t a t i v e ty p e s f o r more d e t a i l e d s t u d y . Each had produced w a te r fo w l d u rin g th e p r e v io u s summers. E ig h t o r more v i s i t s (2 d u rin g ea ch v i s i t t o th e tr e n d W olf P o in t McCone
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T F i g . I Map o f Montana show ing w a te r fo w l s tu d y a r e a s a r e a ) "were made t o t h e s e s p e c i a l s tu d y ponds* The w r it e r w ish e s t o e x p r e s s h i s th an ks t o th e Montana F is h and Game
Departm ent f o r f in a n c in g t h e p r o j e c t ; t o lfynn Freeman f o r th e i n i t i a t i o n o f th e p r o j e c t , and g e n e r a l s u p e r v is io n th ro u g h o u t th e s tu d y ; t o G erry S a lin a s , Joe M azuranich, Henry R it z e r , and Bob C otn er f o r f i e l d a s s i s t a n c e ;
t o D r. W. E . B o o th , Montana S t a t e C o lle g e , f o r v e r i f y i n g th e i d e n t i f i c a t i o n o f p la n t c o l l e c t i o n s ; and t o A d rien L . H e s s , Montana S t a t e C o lle g e , f o r a id i n s t a t i s t i c a l tre a tm e n t o f th e d a t a . F u rth er a p p r e c ia tio n i s e x ten d ed t o D r. Don C. Quimby, Montana S t a t e C o lle g e , f o r a d v ic e d u rin g
f i e l d work and a s s i s t a n c e i n th e p r e p a r a tio n o f th e m a n u scr ip t. s t a t i o n s ( Maughan 1 9 U l) i n th e th r e e c o u n t ie s a v era g ed 1 3 .6 6 in c h e s (T ab le I ) . F o r t y -t h r e e and f o u r -t e n t h s p e r c e n t o f th e y e a r l y m o istu r e was r e c e iv e d i n A p r il, May and June; 2 7 .6 p e r c e n t i n J u ly , A u g u st, and Sep tem b er. A f t e r f i l l i n g i n th e s p r in g , u s u a l l y th e w a te r l e v e l o f th e r e s e r v o ir g r a d u a lly r e c e d e s a s th e summer p r o g r e s s e s , some d r y in g com p l e t e l y . I n fr e q u e n t ly summer r a in s r e f i l l th e ponds o r m a in ta in th e w a ter l e v e l . 100-p o i n t t r a n s e c t were ta k e n a t th e "norm al1 1 w a t e r lin e ; th e o t h e r s a t 3 p ace i n t e r v a l s p e r p e n d ic u la r t o th e s h o r e l i n e .
DESCRIPTION OF AREAS
The c lim a t e o f e a s t e r n Montana i s c h a r a c t e r iz e d b y h e a v y s p r in g ru
The average d e n s i t y f o r a l l t r a n s e c t s was 5 5 .lt p e r c e n t ( M u s s e ls h e ll 1*1.0; C a r te r 6 7 .lt; and McCone 7 9 . 6 ) . Seven s p e c i e s , w e ste r n w h e a tg r a s Table 1 7 . V e g e ta tiv e co v er as in d ic a te d by n in e ty -s e v e n 1 0 0 -p o in t t r a n s e c t s . 
a t s on b u lr u s h , c a t t a i l and se d g e s t a n d s . The m ethod i n th e p r e s e n t s tu d y was a m o d if ic a t io n o f th e l a t t e r . E ig h t y -f iv e 4 sq u are m eter and 112 square m eter q u a d ra ts were made on 10 s p e c i a l s tu d y r e s e r v o i r s . The o th e r 2 d id n o t have a p p r e c ia b le amounts o f em ergen t c o v e r . P l o t s w ere s e l e c t e d a t random th ro u g h o u t th e sta n d s o f in d iv i d u a l s p e c i e s , and a sq u a re o f w o o d -la th s was l a i d o v e r th e s ta n d s t o d e l i m i t th e q u a d ra t a r e a . The culm s w it h in th e q u a d ra t were c o u n te d . Ranges and a v e r a g e s a r e l i s t e d i n T ab le V . O ther em ergen t o r s e m i-a q u a tic s p e c ie s c o l l e c t e d a t o t h e r r e s e r v o i r s in c lu d e : A lism a gramineum (n a r r o w -le a f w a ter p l a n t a i n ) , E le o c h a r is a c i c u l a r i s (n e e d le s p ik e s e d g e ) . Polygonum amphibium (w a ter la d y s thum b), P1 coccineum (swamp k n o tw ee d ), P1 la p a t h if o liu m ( d o c k -le a v e d la d y sth u m b ),
Rumex m exicanus (M exican d o c k ) , R . m aritim u s ( b r i s t l e dock)> Juncus b a l t i -
CUS (w ir e r u s h ) , and J . t o r r e y i (b o g -r u s h ) .
Submerged V e g e ta tio n
The f o llo w in g i s a l i s t o f a q u a tic p la n t s o c c u r r in g i n th e p la n t c o l l e c t i o n s ( s p e c i e s o f v e r y l i m i t e d d i s t r i b u t i o n s a r e n o t in c lu d e d ) :
I Table V . Quadrat m easurem ents o f em ergen t v e g e t a t io n ta k en on 10 r e s e r v o i r s .
- 1 -21-
C a l l i t r i c h e h erm a p h ro d itic a (w a te r s t a r w o r t ) , Chara s p . (M u sk g ra ss), Ce r a t ophyllum demersum (co o n t a i l ) , M yriophyllum e x a lb e s c e n s (w a te r m il f o i l ) , Potam ogeton p e c t in a t u s (s a g o pondw eed), P . p u s i l l u s ( s m a ll p on dw eed ), P . r i c h a r d s o n ii ( c l a s p i n g -l e a f pondw eed), P . z o s t e r if o r m is ( f l a tstem pondw eed). R anunculus t r ic h o p h y llu s (w a te r c r o w f o o t ) , and Z annic h e l l i a p a lu s t r is . (h o m e d p o o lm a t). V e g e t a t iv e C l a s s i f i c a t i o n o f R e s e r v o ir s I n 1951 ea ch r e s e r v o ir was c l a s s i f i e d i n t o I o f 5 t y p e s on th e b a s i s o f em ergent a n d /o r a d j a c e n t v e g e t a t i o n : Type I e S a g e b r u s h -g r a s s la n d . T h is ty p e a f f o r d s l i t t l e o r no em
SUMMER GROUMD COUNTS
The 
M u s s e ls h e ll McCone C a rter Summer May June J u ly T o ta l June Aug. T o ta l J u ly Aug. T o ta l T o ta
p e r c e n t o f th e t o t a l summer p o p u la tio n i n 19U9, 195>0 and 195>1 r e s p e c t i v e l y . I t ap p ears t h a t th e M u s s e ls h e ll a r e a had a g r e a t e r v a r i e t y and more e v e n ly d i s t r ib u ted s p e c ie s c o m p o sitio n th a n e i t h e r o f t h e o t h e r a r e a s f o r 1950 and
1951* The com bined m a lla r d , p i n t a i l and b lu e -w in g e d t e a l p e r c e n ta g e co m p o sitio n was from 10.5 t o 29.8 p e r c e n t lo w er th a n th e lo w e s t f o r th e o th e r 2 a r e a s i n 1950 and 1 9 5 1 (T a b le I I ) . O nly th e 1951 d a ta (more c o m p le te ) a re u s e d t o e v a lu a t e s i z e a n d / o r v e g e t a t i v e ty p e i n r e l a t i o n t o w a te r fo w l u sa g e o f th e r e s e r v o i r s . T able T I . P er c e n t s p e c ie
b o th th e means o f th e s i z e grou p s and th e t o t a l numbers i n ea c h v e g e t a t i v e ty p e showed t h e s e d i f f e r e n c e s were s t a t i s t i c a l l y s i g n i f i c a n t a t t h e I p e r c e n t l e v e l . C o n sid e r in g s i z e b y v e g e t a t i v e ty p e th e same tr e n d i s appar e n t . T fith ou t e x c e p t io n th e a v era g e u sa g e in c r e a s e d w ith s i z e w it h in ea ch in d iv id u a l v e g e t a t i v e ty p e (T a b le H I ) .
Of th e u n u sed 2 2 , tw en ty -o n e were 3 a c r e s o r l e s s . 
E v a lu a tio n o f u sa g e i n r e l a t i o n t o v e g e t a t i v e ty
lt , b u t t h e s e d i f f e r e n c e s were n o t s t a t i s t i c a l l y s i g n i f i c a n t a t th e 5 p e r c e n t l e v e l b y th e same t e s t a s a b o v e. The a v era g e u sa g e o f Type I H r e s e r v o ir s w it h in ea ch s i z e group i s c o n s i s t e n t l y above th e a v era g e u s e f o r a l l t y p e s i n ea ch grou p , b u t i n s i z e groups 2 and 3 i t i s e x c e e d e d b y th e Type 1 7 and I
a v e r a g e s r e s p e c t i v e l y . Type 1 7 r e s e r v o i r s had th e lo w e s t a v era g e u sa g e o f th e 5 t y p e s , b u t none w ere la r g e r th a n 3 a c r e s . i n r e l a t i o n t o u s a g e . A lth ou gh th e r e was c o n s id e r a b le ran ge i n th e   average u s e o f th e groups (y o u n g e s t and o l d e s t u s e d m o s t ) , an a n a ly s is o f v a r ia n c e showed no s t a t i s t i c a l s i g n i f i c a n c e a t th e 5 p e r c e n t l e v e l . 
T able %T%. T o ta l w a te r fo w l o b serv ed (U v i s i t s ) i n 1951 b y v e g e t a t i v
♦♦♦A verage number o f ducks p e r r e s e r v o i r ( f o r t o t a l o f U v i s i t s ) .
A lth ou gh th e r e a p p ea rs t o b e a d e f i n i t e r e l a t i o n s h i p b etw een u sa g e and v e g e t a t i v e ty p e i t i s n o t s o s t r i k i n g or c o n s i s t e n t a s th e r e l a t i o n s h i p b etw een u sa g e and s i z e . C o n sid e r in g b o th s i z e and v e g e t a t i o n t o g e t h e r , one w ould e x p e c t from th e above a n a ly s is t h a t t h e Type 111 -Group 5 r e s e r v o i r s w ould b e u se d m o st. T h is i s born e o u t b y th e f i g u r e s i n th e t a b l e . S e v e n ty -s e v e n known age r e s e r v o ir s w ith co m p lete summer w a te r fo w l o b s e r v a tio n s w ere s e p a r a te d i n t o It age groups (T ab le H I I ) f o r e v a lu a t io n o f age
T able I H I . H a te r fo w l u sa g e (U v i s i t s ) o f 77 known-age r e s e r v o ir
